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Acta Co, st. (1998) . C54, 1970-1974 (4-Methoxyphenyl)diphenylmethanol, an
Unusual Tetramer Containing a D[R]
Pattern of Hydrogen Bonds, and Tris(2-methoxyphenyl)methanol Compound (I) crystallizes in space group P1, with Z' = 2 (Wilson, 1993; Brock & Dunitz, 1994) . The hydrogen-bonding characteristics of the two independent molecules ( Fig. 1 ) are quite different. Pairs of molecules of type A (containing O1) form cyclic centrosymmetric dimers characterized by an R~(16) motif (Bernstein et al., 1995) ; in these dimers the hydroxy-O atom O1 at (x, y, z) acts as donor to the methoxy-O atom O14 at (1 -
x, 1 -y, 1 -z). This association results in a 3.481 (2),4, plane-to-plane separation of the C ll 1-Cll 6 aromatic rings at (x, y, z) and (1 -x, 1 -y, 1 -z). Molecules of type B (containing 02) are attached to this dimer by means of O--H. • .O hydrogen bonds involving the hydroxy groups only ( Fig. 1, Table 2 ); the overall supramolecular aggregate is thus a centrosymmetric tetramer. The first-level graph set for this tetramer is thus Nl = DRY(16); the combination of the two types of hydrogen bond ( Table 2) described by Nt provides a finite pattem of type D3(11), so giving D3(11)[R~(16)] as the overall pattern descriptor (Bernstein et al., 1995) . The D[R] pattern has been noted (Bernstein et al., 1995) as very common in centrosymmetric structures having Z' > 1. This pattern is absent in (4-MeOC6H4)3COH, where Z' = 2 in the non-centrosymmetric space group P21 (Ferguson et al., 1996) .
The supramolecular aggregation in (I) is thus wholly different from the patterns observed in Ph3COH (Ferguson et al., 1992) and Ph3CCH2OH , where the tetramers are respectively tetrahedral and almost square planar. Moreover, it differs significantly from the patterns found in compounds analogous to (I), having a single hydrogen-bond acceptor function in one of the substituents only. Thus in diphenyl(4-pyridyl)methanol [(NCsH4)Ph2COH; ] and 3-(hydroxydiphenylmethyl)-3H-azepine [(NC6H6)Ph2COH; Lindner &von Gross, 1973] , the molecules are linked by O--H...N hydrogen bonds into continuous chains: a C(7) chain generated by translation and a C(6) chain generated by the action of a 2j axis, respectively. In 4,4-dimethyl-5-(hydroxydiphenylmethyl)-4,5-dihydroisoxazole [(CsHsNO)PhzCOH] the molecules are linked by O--H...N hydrogen bonds into R2(12) dimers (Armesto et al., 1990) ; although these dimers bear some resemblance to the dimeric unit in (I) formed from type A molecules only, they do not have pendant components comparable to the type B molecules in (I).
As well as having different hydrogen-bonding properties, the two independent molecules in (I) also have significantly different conformations (Table 1) : in molecule A the conformation of the triarylmethyl fragment, ignoring the hydroxy and methoxyl groups, is not far from C3 symmetry, whereas in molecule B the corresponding O---C--C--C torsion angles for the three rings are very different. In addition, the C--O--C--C torsion angles indicate near coplanarity of the exocyclic group with its aryl ring only in molecule B.
Compound (II) exhibits no intermolecular hydrogen bonding; instead, the hydroxy-H atom, which is essentially equally disordered over two sites (Fig. 2) , engages in intramolecular hydrogen bonding, forming puckered S(6) rings with two of the three methoxyl groups. In this respect the hydrogen-bonding pattern is reminiscent of that in (2-pyridyl)diphenylmethanol, where an S(5) ring is formed (Ferguson et al., 1995) . The geometries of the CH3--O--C--C fragments in the two independent molecules of (I) ( Table 1 ) and in (II) (Table 3) exhibit the same patterns as found both in (4-MeOC6H4)3COH and in anisole (Seip & Seip, 1973) : the exocyclic C--O--C angles are significantly larger than tetrahedral, while the O--C--C angles, respectively cisoid and transoid to the methoxy substituent, lie in the ranges 121.9(2)-124.9(2) ° and 115.7(2)-117.2 (1) °, consistent with previous observations. The bond distances are all typical of their types (Allen et al., 1987) .
Experimental
Compound (I) was prepared by hydrolysis of chloro-(4-methoxyphenyl)diphenylmethane with dilute aqueous sodium carbonate: the crude product was an oil, which was repeatedly crystallized from light petroleum. Analysis: found C 82.7, H 6.2%: CzoHj~O_~ requires C 82.7, H 6.3%. Compound (II) was prepared by reaction of 2-methoxyphenylmagnesium bromide with diethyl carbonate, followed by acid work-up and recrystallization, firstly from acetone/dichloromethane and secondly from methanol (m.p. 454 K, literature value 454 K: Morton & Brachman, 1954) . Analysis: found C 75.2, H 6.2%: Cz_~H_,_~O~ requires C 75.4, H 6.3%. For both compounds, crystals suitable for single-crystal X-ray diffraction were selected directly from the analytical samples. SHELXL97 (Sheldrick, 1997a) 
Compound (I)

Crystal data
115.65 (18) SHELXL97 (Sheldrick, 1997a) For both compounds, data collection: CAD-4-PC Software (Enraf-Nonius, 1992) ; cell refinement: SET4 and CELDIM in CAD-4-PC; data reduction: DATRD2 in NRCVAX96 (Gabe et al., 1989) ; program(s) used to solve structures: SHELXS97 (Sheldrick, 1997b) ; program(s) used to refine structures: NR-CVAX96 and SHELXL97 (Sheldrick, 1997a) ; molecular graphics: NRCVAX96, ORTEPII (Johnson, 1976) and PLATON (Spek, 1998) ; software used to prepare material for publication: NRCVAX96, SHELXL97 and PREP8 (Ferguson, 1998) .
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